ABSTRACT: Quitlines provide a model for the translation of research findings to public health application. Quitlines are currently in operation in more than half of US states, in Canada, and in multiple countries globally. Overall, when implemented correctly, quitlines have been shown to be efficacious and effective. Multiple quitline models are in use, but there is no evidence on the relative effectiveness of one over the other. Differences have been demonstrated for the efficacy of quitlines for specific applications, with the strongest evidence base for application as a primary intervention or as follow-up for hospitalized patients and particularly for cardiac patients. The evidence base for both reactive and proactive services is reviewed, and future directions to continue to advance the field are discussed. 
Q
uitlines provide an exemplary model of how research findings can be translated into public health application. The field began with a handful of researchers in the early 1980s and experienced marked growth through the past 2 decades. Currently, in North America, quitlines are in operation in more than 30 US states, a number of major American health systems, and multiple Canadian provinces. Quitlines are also available in multiple countries globally, including Denmark, France, Germany, Iceland, Ireland, Italy, Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland, the United Kingdom, Australia, New Zealand, and others.
Overall, when implemented correctly, quitlines have been shown to be both efficacious and effective. The beneficial impact of quitlines has been supported by 3 meta-analyses [1] [2] [3] and by multiple individual studies.
The purpose of this article is to provide an overview of the goals, range of services, and models for quitlines; to summarize the evidence base for what works; to discuss a special and growing application of quitlines to adolescents; and to provide a look at directions for the field.
Overview: Goals, Range of Services, Quitline Models
Goals. Quitlines can have the greatest potential impact when used as part of a comprehensive tobacco control effort. Within this context, quitlines can have 2 primary goals to maximize their public health influence. First, quitlines can provide direct service to help smokers quit. The Centers for Disease Control (CDC) estimates that only 2.5% of smokers quit permanently each year 4 ; similar figures have also been reported for the United Kingdom. 5 These rates suggest that there is considerable opportunity for quitlines to directly affect smoking cessation behavior; even a small percentage increase in quit rates has the potential to translate into meaningful public health change.
A second primary goal of quitlines is to increase the number of smokers making a quit attempt each year, by awareness raising generated from promotional campaigns linked with quitlines. Even if success rates for quitting remain constant among those who try, increasing the number of smokers who make a quit attempt can yield a greater number of total quitters. About half of smokers do not attempt to quit in a given year, again indicating an opportunity for intervention.
A third related goal is to provide access to information and counseling for entire populations across wide geographic areas, thus providing broad access to tobacco intervention services. A final related goal is to target specific populations for interventions, such as pregnant women, older adults, adolescents, patients in health care systems, and ethnic minority groups to potentially reduce disparities in care. Both functions can enhance the public health reach of evidence based tobacco intervention. 6 reported that at least 90% of quitlines offered mailed materials, referrals to other resources, and reactive counseling (smokers call in to speak with a counselor), 87% offered proactive services (counselors call out to smokers on a scheduled basis), just under half (42-43%) offered help obtaining nicotine replacement/bupropion (Zyban) and web chat services, and between one quarter and one third offered information on nicotine replacement/bupropion and taped messages. Most quitlines also offered at least some services for specific populations, with 90% providing services for pregnant smokers, nearly two thirds offering services for smokeless tobacco users, and about half (46 -50%) providing services for adolescent smokers and/or Medicare recipients.
Quitline Models. Several models of quitline services are in use. Quitline services may be embedded in broader hotline services. For example, the Cancer Information Service (CIS) hotline provides information and materials on cancer in general, as well as special materials and reactive counseling for smoking. More typical are smoking-specific quitlines. Within these quitlines, services may be offered using 1 of several models. Smokers who call may speak directly with a counselor. A somewhat different model has been used by our group in Rochester, NY, where callers hear a brief, taped daily message and then have the option of holding on to speak with a dispatcher who contacts an on-call counselor to return the call to the smoker within minutes. 7 A third model is to present callers with a telephone tree for services, as in the Arizona state quitline, which offers choices including materials, messages, or counseling. Finally, the quitline may be answered by a screener in such states as California, and the screener either directly provides services such as mailing materials or arranges for proactive telecounseling callbacks. All of these models may offer materials as well as reactive and proactive telecounseling. No direct comparison of quitline models is available; thus, there is no evidence for greater effectiveness of any one model over others.
A range of models for counselor recruitment and training has also been implemented. Quitlines vary in the extent to which counselors have a background in counseling and related professional fields or are paraprofessional community or peer recruits. Counselors may be referred to as "quit coaches," "intervention specialists," or "counselors." Nonsmokers are typically used, although ex-smokers may be specifically recruited, as is the case for our Rochester quitline services. All counselors generally receive some type of training, although nationally accepted standards to identify and ensure training in core competencies have not yet been developed. Again, there is no evidence for the greater effectiveness of one counselor type compared with others.
Evidence Base: Reactive Quitlines
The Role of Promotion. Research has clearly demonstrated that broad community-based promotion increases quitline utilization. 8 -12 For example, Ossip-Klein et al 8 demonstrated that free television, radio, and newspaper promotions tripled call rates compared with promotion through smoking cessation settings alone. Quitlines can be promoted through multiple channels, including direct media promotion, tagging the quitline number to media antismoking campaigns, health care providers, health systems, work sites, and schools. Opportunities for innovation exist. For example, some countries are phasing in the listing of their quitline number on cigarette packs. Overall, advertising, particularly when tagged to antismoking media campaigns, increases call rates and may stimulate calls from those who do not otherwise seek help. [11] [12] The challenge to quitlines is to identify and maintain a balance between promotion and utilization. It is critical to have the dollars to maintain a sufficiently high level of promotion to ensure adequate call rates that justify continuation of the quitline service, while not stimulating excessive demand that overwhelms the resources of the system. We conducted a nonrandom sampling of several of the established quitlines in North America to estimate utilization. Overall, 1.1 to 1.7% of adult smokers called a quitline over the course of a year. These rates are slightly lower than those reported for England (4%) 5 and Scotland (5.9%), 13 although all are in the low single-digit range. Similarly, Glasgow et al 14 reported that 2.4% of HMO smokers used their quitline. Somewhat higher utilization rates have been found in some targeted populations. For example, we have found quitline utilization rates of 26 to 50% in our trials with both broad age range populations and mid-life and older adults, with 7 to 25% of the sample (25-50% of callers) opting to speak with a quit coach. 7, 15 These data demonstrate that smokers will use quitlines if promoted on an ongoing basis. The relatively low utilization rates on a community level underscore the need to offer services across large population bases to ensure adequate numbers of calls and also suggest that we have not yet maximized the reach of quitlines. Targeted population studies and data from other countries point to the potential for increasing utilization with the concurrent need to ensure that adequate funding and resources are available to support higher call volumes.
Evidence Base. One community-based controlled trial of quitlines has been conducted by our group. 7 Ten counties were randomized to quitline access or no quitline access, 1813 smokers were followed over 18 months, and all subjects were given a self-help manual. Self-reported abstinence was verified by significant other report, cotinine, and alveolar carbon monoxide levels. Overall, 35.9% called the quitline at least once by 18 months, and 8.7% spoke with a counselor at least once. Across virtually all follow-up intervals and measures, abstinence rates were significantly higher in quitline counties relative to control counties, with odds ratios of 1.43 to 1.47 at 18 months. This suggests the effectiveness of the reactive quitline; the magnitude of the effect suggests that there may have also been a "ripple" effect for nonusers for whom knowledge of the presence of the quitline may have stimulated a quit attempt.
Several studies have examined whether reactive interventions are differentially effective. No differences have been reported among various counseling strategies (stage of change based, behavioral coping, cognitive coping, self-generated, informational). 16, 17 Similarly, no differences have been found among types of materials sent, 18, 19 although targeted materials may be of value in enhancing recruitment of specific populations. The results suggest that small differences in supportive-and/or coping skills-based counseling protocols and materials are unlikely to influence outcomes.
Evidence Base: Proactive Telecounseling
Evidence Base. Three meta-analyses support the efficacy of proactive telecounseling. [1] [2] [3] For example, Lichtenstein et al 1 conducted a meta-analysis of 13 studies of proactive calls and found an overall intervention effect at both short-and long-term followups (odds ratio, 1.20 -1.34). In addition, the real-world effectiveness of proactive calls has recently been demonstrated using an innovative methodological approach to a natural experiment in California. 20 Variability has been found in results for individual applications of proactive calls. Efficacy has been demonstrated when proactive telecounseling is used as the primary intervention [21] [22] [23] [24] [25] and to augment hospital initiated interventions for cardiac patients 26, 27 or general hospitalized patients. 28, 29 There seems to be a dose response effect, with multiple calls producing higher abstinence relative to a single call. 22 Promising results have been found for a small number of studies using telephone counseling to extend effects of a school-based prevention program, 30 to promote requitting among smokers with recent unsuccessful quit attempts, 31 to support short-term abstinence among low-income women provided with free nicotine patches and proactive calls, 32 to promote short-term abstinence among smokeless tobacco users, 33 and as part of a tailored intervention for African American smokers. 34 Mixed results have been found for proactive calls to augment personalized written feedback, with a 12-month effect found for calls when combined with stage-tailored materials and expert system personalized feedback in the second of 2 trials by Prochaska et al 35, 36 and higher short-term abstinence reported in a trial by Curry et al. 37 Mixed results have also been found for proactive calls to support nicotine replacement use. No effect was reported by earlier trials, 38 -40 although promising results have been found in a more recent trial by Solomon and colleagues 32 and in preliminary data from our trials. There is some evidence that the availability of proactive telecounseling may be viewed positively by physicians and health systems, who may be more likely to intervene with patients in the context of this referral source. 41, 42 No effect has yet been demonstrated for proactive calls as a follow-up for smokers in alcohol treatment 43 or smoking clinics, 31 although the latter case may indicate a difference in populations served. For example, a recent report found that when given the choice between clinics or proactive calls, two thirds chose the calls as an alternative to clinics. 44 Data are not yet available for the efficacy of internet/web site/web chat interventions, or for interactive voice recording interventions. Data are also not yet available on the timing of calls, although some investigators clinically suggest timing calls around the quit date and during periods of greatest relapse risk.
Special Application: Adolescents
Adolescents represent a key population for smoking cessation intervention. Estimates are that 2145 adolescents begin smoking each day in the United States. 45 Although there has been considerable research on smoking prevention among youth, little data are currently available on smoking intervention for this population. At least 4 projects are currently underway examining telecounseling for adolescent tobacco use. Zhu and colleagues are testing proactive telecounseling for adolescents through the California state quitline, Brown and colleagues are testing a multicomponent intervention including telecounseling for youth with comorbid psychopathology, Lando and colleagues are testing telephone follow-ups after a dental intervention, and our group is examining teen web site use, including telecounseling-type services delivered through instant messaging chat using the Monroe County GottaQuit program. Although outcome data are not yet available, early utilization data suggest that 0.6 to 2.0% of adolescents are using quitlines or web chats, which is similar to usage observed among adult smokers for community quitlines.
Future Directions
Quitlines provide an infrastructure for the translation of evidence-based interventions into public health applications. A "critical mass" of quitlines
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has been achieved through state, health system, and national efforts, and the field is continuing to grow both nationally and globally. The field is sufficiently established that a number of groups nationally are critically examining how to best move the agenda forward to maximize the reach and effectiveness of quitlines and to identify and address gaps. To this end, a National Conference of Smoking Cessation Quitlines was held in Phoenix in May 2002. This conference was funded by national agencies/foundations, including the National Cancer Institute, Centers for Disease Control and Prevention, Robert Wood Johnson Foundation, American Cancer Society, American Legacy Foundation, Health Canada, and National Cancer Institute of Canada. The goal of the conference was to bring together quitline providers, researchers, and funders to develop a summary of issues and recommendations for research and service needs. The consensus of the group was that the field has demonstrated that quitlines can work; the next step is to ask what is best under what circumstances and how can we refine and improve our operations. A series of recommendations was developed after a series of invited addresses, plenary groups, and working group sessions. These recommendations will be published in detail separately. Continuing planning, ongoing research, and a focus on translating research findings to quitline applications can maximize the public health reach and impact of this important intervention modality.
